Mechanism of pyruvate-uridine diphospho-N-acetylglucosamine transferase. Evidence for an enzyme-enolpyruvate intermediate.
The enzyme, phosphoenolpyruvate:uridine-5-diphospho-N-acetyl-2-amino-2-deoxyglucose-3-enolpyruvyltransferase, which catalyzes the transfer of enolpyruvate from phosphoenolpyruvate to uridine diphospho-N-acetylglucosamine with the liberation of Pi, was found to form a covalent intermediate with the enolpyruvate moiety. Radioactivity from [1-14-C]phosphoenolpyruvate in the forward reaction and from UDP-GlNAc-[1-14-C]enolpyruvate in the reverse reaction was incorporated into the enzyme and remained bound to the protein after precipitation with ammonium sulfate or treatment with sodium dodecyl sulfate and heat. This incorporation from UDP-GlcNAc-[1-14-C]enolpyruvate took place in the absence of Pi. When [32-P,1-14C]phosphoenolpyruvate was used, only 14-C appeared to be incorporated. In the forward reaction, the incorporation was contingent on the removal of UDP-GlcNAc from the transferase. Consistent with the formation of an enzyme-enolpyruvate intermediate, exchange of UDP-[6-3-H]GlcNAc with UDP-GlcNAc-enolpyruvate was observed in the absence of Pi. Nonstoichiometric incorporation of 3H from 3H2O into the product, UDP-GlcNAc-enolpyruvate, was observed and was shown to be due to a product isotope effect. Based on these observations, a mechanism of action for this enzyme is proposed which involves synchronous addition-elimination followed by a second addition-elimination step.